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ILIAL SHAFT CURVATURE: A NOVEL OSTEOLOGICAL FEATURE

DISTINGUISHING TWO CLOSELY RELATED SPECIES OF A

e stalus ol the Australian frog Lisodviastes spicneeri
Parker (HO0)0 a5 o species distinét fromy Lo ormatiy (Gray.
FR420 5 hars been the subject al controversy, I rhe course of
the study of Tfossil material A0 wis noted That there was o
distinet caevatore of the shaft of the thune oF Lo ornabes.
wheveas the iliom of Lo ospepeers appearesd straighns The
present study wis undertaken as acomponent of <ludies of
Fosstl rnaleria) secking menns oF distinguishing specics iy
features of the ilivm,

Limnpeyrasies fvonm rrader il
collectod ab Port Fasinalon i the Naorthern Terrory, Che

ity Wis deseribed

species s now recoenised o aceupy mueh of (the northem
and castern seabard of Avstralia’.

[yitiad coneepts ol what comstrated Fooemats imvolyed o
species thal ranged broadly over the porthermn hall ol e
cantnent. Paiker spencert from Alice
Sprines,  This Latler corrently  used 1o
aedommodiate the centrnl Austesian individoals Tormerly
relerred 1o o Lo prttetes, hut more extensive interdigilud

descerihed

MPLICN. 1h

webhyng of the Teel e £ speemeeed o one of e Tew
distinguishing smorphalogicul features.

Mok wlh anthors haye suppoted the recogmion vl muge
thinr one species
heen comstdered distine h\‘mll distinguished ]'l‘illt’i]\Llll)‘ h_\
features other than extermal  morphologpy = A
phylopenetic smalysis” exumined  the
bl ionstinpe witlinn the genus Lagodviostes Dut ditin weee
ol sensitive enough weoresalve the species slutus bt L
wrnghs and Lo speneerd.

The i haw been osed o distinguish and idéntity fossil
species of Australian (rogs"
component af the anuran pelvis and varies in length ol
shafte posterior shape and the presence and absence of
Pl fengthe of the abial shaft is an
aduptadion e jumpig and svimietrieal propalsion in
swimmming aid it s considered that longer ilial shafts e
senerilly associaled with species disphitying  saltstorial
ibats, whoerdas shorter shilts are charactensue ol wreshiol
or Fossorial species that tend fo wilk rther than jump™ The
pusterior af the thom provides the point of aitachment for
it les responsible for propulsion ™ The siee and shape
retlect the ditferent fabity of species. The posterior of The
P is more TTRely o be Targer in specics that reguire
powerful leg muscles (e, those that aee significantly
acdapled W qumping. swimime o burrowing (MULT
unpuh. b

The lenethe of the il has been shown (o be Tineurly
welted (o snout-vent (SN length in Ove lovana dustralis
(O™ This vehionship was examined tor Lo speneerd
ared [
relationstip. Specimens ol the two species were abtaimed
fromn collechions at the Department of Bnviconmental
Biology, Limveraty of Adelaide, Turther specimens ol L.
spcpcert were pravided by the South Australian Muscum.

Ihe snout-vent length (5-V) ol each specimen was
imcustired 1o the nearest O mm using Helios digl eallipers
helore the specimens were dissected (o remove the il

More recently (the populabions Have

"

cvolulionary

Llis hone s the lares

various profuberances'.

orndigs (0 delermine i there avas o silan

s TRALIAN FROGS

Sall ilia (which sre prone ta distarton due wedehydiaticn
(M unpubhoyrwere preserved in 03% ethanol, The length
ol the ilium wis messunsd Trom the Gp ol the dorsal
acetabular expansion to the end of the gl shaft (AR in Fig.
[ Snout-vent length T cachspecimen wits plofted against
il lenath (T0) for each speciess Each o was then
aligned horizontally i lteral plane under o dissceting
microseope and the outline drawn asing 1 camera fucida,
The curvawre of the ihal shall swas mcisored mdirect Ty
fromy these drawings as follows (reter o i 1), The length
al the ilial shaft, CB.owas measured (rong the saperi
extremity of the dorsal acctabular prominepes (o the dyskal
end ol the thial shaft. The aaidpoint, Dyoof this Tine wis
found, A Tine perpendicalir i OB from 1 swas diawn
intersect witlr the dorsal surface of the ilial shalt, B The
curvature ol the ihial shalt was expressed ns the angle
forimed by CEB, The smaller the angle formed by CER (he
vrewer the curvaruee of the il shaft (compare G and (b)
in Fig 2),

Fips 1o Diagranunatte representation of lneral surlice ol a
= =
[roy pelvis showing reterence points 1or measuremenis.

Fig. 2. Lateral views ol pelyvises of Limnodyeastes speneeri
(top) and L. orrgpes (hottam ). Note the difference in the

curyvature of the ihal shall. Scale bars -~ 3 min.
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The normuhty ol thal shall enrvatwee data was confirmed
before diflerences between the 1wo dinit sets were tested
asing o two sample =Test, assuming equal yariance.

Strong relationships between S-V length and ilial shalt
length were found with R values of 0.96 for bath /.
ornatus and Loospenceri (Figs 3, 4). Comparison ol the
linear cquations of the trend lines showed that 1. ernaties
and L. spenceri demonstrated simidar S-V v, dlial Jength
relationships. The limited number ol L. spenceri specimens
avalable constrained the data in the §-V range ol 21.30
min,

The curvature of the ihal shaft for L, oreatus was Tound
ta be significamly greater than thut of L. spenceri at a

conlidence fevel o 99%., The incan angle Tor L. ornotns
wan 170047 whereas that for Lo spenceri was 17767, a
mean dilference of 7.2°.

Limnodynistes ornatus is known [rom the Cainosoic of
Queenslund® but it is not knowa whether L. spenieri
coexisted or had in fact diverged from it belore this era, The
slight but significant dillerence i the shape of the ilial shult
will pravide a simple means of distinguishing these species
il suitable deposits are found in Centryth Australia,

We are grateful to M. Hutchinson, South Austealion
Museum.  who  provided  several  specimens ol
Limnodynastes spenceri for use in this study, 1. Russell Tor
Figure 2 and (o the relerees for their constructive criticism.
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Uig. 3. Regression line of ilial length plotted against S-V
length of Linneodyuusies ornutus.
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